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[bookmark: _heading=h.gjdgxs]Part 1 
[bookmark: _heading=h.30j0zll]Determination of the decline in profits and sales over the years 
In the Superstore Sales data set various sales and profit ranges over some years have been shown and over these years the sales and profit both have declined. In this section, proper determination of these decline in profits and sales have been highlighted in an effective manner. This decline in profits and sales happened in 2009, 2010, 2011 and 2012 in these consecutive years (Evergreen, 2019). In the year of 2009 the sales rate was 261.54 and with these sales nearly -213.25 was the profit and that was a significant loss and the loss was 48.29. On the other hand, in the sale year, in the month of September, the total sales rate was 5586.33 and the profit was nearly 80.44 as the sales were higher and the profit was too low.
In September, 2009, the priority of the order was high and the sales rate of this order was 460.68 and the delice in profit was nearly -116.76. In addition, in November, 2009, the sales rate was 224.47 and the delice in profit was approximately -49.31 and this can also be recognized as the significant loss. In the year of 2009, another order which was medium order in priority, its sales rate was 2560.59 and in this order the profit was higher and that was 670.96. Though, in comparison to the sales rate the profit is still much lower therefore, this can also be considered as the loss. In November 2009, the order priority was lower and the sales rate was 235.09 and the significant loss in the profit was -1987.49 and in this scenario the profit loss is too low (Becker, and Gould, 2019). Moreover, in January 2009, the order priority was critical and the sales rate was 2750.107 and the profit was 667.45 and that was quite a loss in comparison to 2750.107. 
In the year 2010, the order priority was medium and the sales rate was 244.57 and the profit rate 46.71 and, in this scenario, the loss was quite low and the profit was higher than that. In October, 2010, the order priority was higher and the sales rate was 53.01 and the profit was 3.85. From this case, the loss is too high therefore, it can be stated that the profit range is lower than the loss. In August 2010, the sales rate was 392.57 for medium orders and the profit was 22.25. The profit range is low in this case also (Guerrero, H., 2018). In March 2011, the sales rate was 146.69 and the profit was 4.43 and from this it can be highlighted that the profit is much lower than the sales rate. In the year of 2011, the sales rate was 234.28 and from this sales rate the profit was -65.42 and from this it can be highlighted that, the profit was not actually profit, it is loss. Moreover, in August, 2011, the sale rate was 2631.107 of a medium order priority and the profit was 297.11 and in comparison, to the sales rate, the profit was much lower. In the last year which is 2012, some decline in the profit has also been highlighted in an effective manner. In February, 2012, for the higher order priority, the sales rate was approximately 4965.76 and the profit for this order was nearly 1198.97 and as the sales rate was higher still the profit was not increased that much, it is too low (Ertug et al. 2018). In April, 2012, for a specified order, the sales rate was 1364.803 and the decline within the sale was nearly -183.68. Moreover, in May, 2012, for a low order priority, the sales rate was 557.23 and the profit was -42.99 and in comparison, to the sales rate, the profit was too low. 
[bookmark: _heading=h.1fob9te]Evaluation of the usage of Excel for analyzing the data, pre-processing the data and visualizing the data 
It is not unknown that MS-Excel is vastly utilized for pre-processing any kind of data, analyzing data as well as visualizing the data. For the non-programmers, this Excel is known as the best tool to preprocess and manage structured data. In addition, MS-Excel has some effective functions as well as techniques that make it simpler to get clean structured data. An effective Excel spreadsheet would support an individual in organizing raw data into the readable format that helps in making it easier for extracting actionable insights (Jelen and Alexander, 2018). Moreover, with some more difficult data, MS-Excel provides a better allowance for customizing functions and fields that make the calculations. It can be stated that, there are various functions in Excel that help in pre-processing of the data such as IF, LEFT, IFERROR, MID, RIGHT, FIND, COUNTIF and ISTEXT. 
Analyzing data in MS Excel helps in empowering to understand the data by natural language queries that provide a better allowance for asking questions regarding the data without having to write any kind of complicated formulas. Moreover, analyzing data gives higher-level visual patterns, trends and summaries (Mace et al. 2018). Data analysis is necessary as it supports businesses in understanding their consumers more effectively, enhances sales, enhances consumer targeting, diminishes costs and provides a better allowance for the creation of effective strategies of problem solving. In addition, there are various features available in Excel for analyzing the data such as COUNTBLANK, XLOOKUP, conditional formatting, pivot charts and pivot tables and MATCH (McFedries, 2019). On the other hand, there are several more types of data analysis present within Excel such as charts, filters and sorting. Moreover, the VLOOKUP function is known as the most effectively utilized and also recognizable function within Excel and most people are using this function. This would look for a particular value within a table including that return information from another column associating with that value. This is effective for combining data from various lists into one or else comparing other two lists to match or some missing items. The current trends in BI are automation and 
In the Excel charts and graphs are utilized for making a graphical representation of any particular set of data. In addition, a chart is known as the visual representation of the information, within that the data is effectively represented through symbols mainly as bars within a Bar Chart or else lines within a Line Chart. In this work, IF function for pre-processing data and Pivot Table for analysis and graph for visualizing the data have been utilized (Fuller and Dubuque, 2019). The main aim of data visualization is to make this easier in identifying trends, patterns and outliers within a vast dataset. Any individual can be able to organize data within a spreadsheet into a more organized and accessible format just as the bar graph, line graph and Gantt chart. Data visualization provides a clearer idea of what exactly the information means by providing visual context by graphs and maps.   
[bookmark: _heading=h.3znysh7]Determination of decline in profit or sales through IF and Pivot tables 
An in-depth illustration of the usage of Excel for data pre-processing, data visualization and data analyzing have been illustrated in an effective manner. In addition, in terms of demonstrating this usage of Excel for visualizing, analyzing and preprocessing, two functions of Excel such as IF and Pivot Table have been used in a proper way. The Pivot Table has been done in the Superstore sales data set for making the data in a systematic order (Jelen, 2020). A Pivot Table can be considered as the interactive way to rapidly summarize any vast estimation of data. An individual can be able to utilize a Pivot Table for analyzing numerical data in depth along with answering unanticipated questions regarding the data. Moreover, a Pivot Table is mainly designed to query vast estimation of data in several types of user-friendly ways. In the data, the decline in profits or sales has happened over the 4 consecutive years and in terms of showing this declining over 2009, 2010, 2011, and 2012 years, Pivot Table has been utilized. 
The decline in sales or profit have been shown individually over the four years and in the 2009 year, the total sales rate is 4209896.846 and the overall profit is 434096.02. From this grand total of sum of profit and sum of sales, it can be stated that, the sales rate over every order in 2009 was too high and in comparison, to the sum of sales, the sum of profit is too low (Domino et al. 2021). The total loss in the 2009 year is 3,775,800.826 and from this loss it can be stated that, though the sales rate is higher still the loss is much lower than that. 
[image: ]
Figure 1: Grand total of sum of sales and profit in 2009
(Source: MS-Excel)
In the year of 2010, also the decline in profit and sales can be seen and this decline within the profit has been shown through the support of Pivot table. From the 2010 data, it can be stated that, the overall sum of sales is 3560087.045 and the sum of profit is 364917.33 and from this grand total of these two, it can be stated that the profit is too low in comparison to sales (Zhang et al. 2019). The decline in profit is approximately 3,195,169.715 and from this it can be easily illustrated that the loss in the profit is also higher in 2010. 
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Figure 2: Grand total of sum of sales and profit in 2010
(Source: MS-Excel)
The decline in profit can also be seen in the sales of the orders in the year of 2011 and the grand total sum of sales is 3429944.981 and the sum of profit is 380310 and the profit is too low in comparison to the sum of profit. Focusing on the sum of sales and the sum of profit, the decline in profit in 2011 was nearly 3,049,634.481 and that is a much higher loss in orders in 2011. In order to visualize the decline in profit in 2011m the below chart of 2011 has been shown. From this below chart, it is clear that the sum of sales is much higher than the sum of profit. 
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Figure 3: Decline in profit in 2011
(Source: MS-Excel)
In 2012, the grand total of sum of sales was 3715671.953 and the sum of profit was 342444.13 and from this it can be stated that the profit was much lower in 2012 also. The decline in profit is approximately 3,373,227.823 and the decline in profit is much lower than the sales rate. In order to visualize the decline in profit in 2012, the below chart has been shown. 
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Figure 4: Decline in profit in 2012
(Source: MS-Excel)
In order to show the decline in profit over the years, the below line chart has been formulated from the Pivot Table. From the below chart, it is evident that the sum of sales is much higher than the sum of profit (Addoum et al. 2020). The profit range rover 2009, 2010, 2011, and 2012 is much lower for each order and hence, it is proven that decline in profit has happened. 
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Figure 5: Graph of sales and profits by years 
(Source: MS-Excel)
In the Superstore sales, the IF function has been utilized to understand the decline and increase in profit in an effective manner. In the year of 2012 the sales rate was 4965.76 and the profit was 1198.97 and according to the IF function this is “decline” in profit (Jelen, 2019). In addition, in 2011, the sales rate was 394.27 and the profit was 30.94 and as per IF function this is “decline” in sales. In addition, in 2012, the sales rate was 2781.82 and the profit was -695.26 and as per the IF function this is “decline” in profit. Therefore, it can be stated, in this section, that the IF function has been utilized in Excel in an effective manner for doing the pre-processing of data. 
[bookmark: _heading=h.2et92p0]Part 2 
[bookmark: _heading=h.tyjcwt]2.1 Estimation of students as per liking of vanilla flavor of ice cream 
Being a data analyst, a report has been produced through evaluating the findings through Histogram, Pie and Bar based on the dataset of Ice cream_csv and Ice cream.xls. In this section, the proper estimation of students like the vanilla flavor of ice cream has been shown in an effective manner through the support of SPSS data mining software. 
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Figure 6: Percentage of students like vanilla flavor
(Source: SPSS)
From this aforementioned figure, it can be highlighted that, 1 means vanilla and nearly 47.5% of students like vanilla and in the below histogram the percentage of this has been shown. In addition, in the histogram, it is shown that, most of the students are liking vanilla more than other ice cream flavors.  
[image: ]
Figure 7: Histogram of ice cream
(Source: SPSS)
[bookmark: _heading=h.3dy6vkm]2.2 Estimation of students by gender 
In this section, the overestimation of students which are male and female have been shown in this section through the SPSS software. From the figure, it has been shown that 0 is male and 1 is female and the percentage of male is 45.5 and the percentage of female is 54.5. 
[image: ]
Figure 8: Percentage of male and female
(Source: SPSS)
In the below, pie chart of the percentage of male and female of the students have been shown and from this pie chart it is clear that rate of female is higher than male.
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Figure 9: Pie chart
(Source: SPSS)
[bookmark: _heading=h.1t3h5sf]2.3 Mean and Median of participants those are liking strawberry and chocolate flavor ice-cream 
In this section, the mean and median of the participants that are liking chocolate and strawberry flavored ice cream have been shown through the support of SPSS software. The total number of participants are 200 and Mean statistics of the participants who are liking chocolate and strawberry flavored ice cream is 1.82 and as this is greater than 1 therefore, it shows that most of the participants are liking chocolate and strawberry flavor (Cleff, 2019). In addition, the maximum statistics is 3 and minimum statistics is 1 both are positive values. Therefore, it shows that most of the participants like strawberry and chocolate flavors. 





	Descriptive Statistics

	 
	N
	Minimum
	Maximum
	Mean
	Std. Deviation
	Variance
	Kurtosis

	
	Statistic
	Statistic
	Statistic
	Statistic
	Statistic
	Statistic
	Statistic
	Std. Error

	ice-cream
	200
	1
	3
	1.82
	.857
	.734
	-1.545
	.342

	id
	200
	1
	200
	100.50
	57.879
	3350.000
	-1.200
	.342

	Valid N (listwise)
	200
	 
	 
	 
	 
	 
	 
	 


Figure 10: Descriptive statistics of participants
(Source: SPSS)
[bookmark: _heading=h.4d34og8]2.4 Example of clustering 
Clustering is the process of assigning comparable data points to groups utilizing data patterns. In addition, clustering algorithms search equal data points including that allocate them towards the same set (Indraputra and Fitriana, 2020). Moreover, K means clustering is the one of such types of algorithms and cluster is the set or group of data points. 
[image: ]
Figure 11: Clustering 
(Source: Indraputra and Fitriana, 2020)
[bookmark: _heading=h.2s8eyo1]2.5 Explanation of the most basic data mining and text mining methods 
The most common data mining method is Machine Learning and in the present business world, nearly half of the companies are using this aforementioned data mining method. The current trend in data mining is “multimedia data mining” and higher utilization of SaaS is the present trend in data warehousing. In terms of real business world examples, it can be highlighted that Twitter, IBM, Google, Facebook and HubSpot, Apple, Microsoft, Amazon and Netflix are using Machine Learning. In addition, Alexa is one of the parts of Amazon that utilizes Machine Learning for predicting what the user would ask for information (Geeks for Geeks, 2022). Information extraction is known as an effective text mining method that can be utilized for business and as an example, information extraction is vastly used for presentations, scientific papers and legal documents. 
[bookmark: _heading=h.17dp8vu]2.6 Discussion of the disadvantages and advantages of utilizing SPSS and Excel 
	Advantages of SPSS
	Disadvantages of SPSS

	It offers fast answers and reliable answers and in terms of showing the example it can be stated that, for obtaining reliable answers this SPSS statistics is highly utilized in education sectors. 
	The main limitation of SPSS is that it might not be utilized to scrutinize a large data set. As an example, SPSS 32 bit might handle 2 billion within a dataset (Cook, 2021). Any research sometimes gets a vast data set in the field of nursing and medicine therefore, these researchers utilize SAS rather than using SPSS for analyzing clinical data.

	Beneficial for both qualitative and quantitative data. In terms of illustrating the example it can be stated that this software is vastly utilized by researchers for performing quantitative analysis since software’s development in the 1960s through Norman. 
	SPSS might be expensive to buy for the students. 

	It does not need a lot of effort to start to use this software. As an example, it can be highlighted that in the interface of the software it shows open data and a spreadsheet within its main view (Shao et al. 2019). 
	It requires training for completely exploiting several of the available features. 

	Effective data management and in order to give an example it can be stated that SPSS provides data analysis for bivariate and descriptive statistics and predictions to identify groups.
	The features of graphs of SPSS are not that simple in comparison to MS Excel. 


Table 1: Advantages and disadvantages of SPSS
(Source: Learner)
	Advantages of Excel 
	Disadvantages of Excel 

	MS-Excel is the best way for storing any large or small data. 
	Lack of security and control as Excel lacks in encryption features to safeguard sensitive data mainly as “personally identifiable information” (PII). As an example, 16,000 missing cases of COVID have occurred due to Excel errors (Castro, 2022). 

	It also has all the tools for data analysis therefore, data analysis can be done on Excel. As an example, it has been proven that in the age of data analysis, MS Excel is still also relevant.  
	MS Excel is more prone towards human error as any kind of broken formula would disrupt the accuracy and reliability of the information. As an example, MS Excel has been blamed for bringing errors within academic gene papers (BBC News, 2016).

	Using MS-Excel is the simplest way to visualize data with charts. 
	MS Excel is more difficult for testing or trouble shooting. As an example, Excel sometimes stops responding, working or hangs. 


Table 2: Advantages and disadvantages of Excel
(Source: Learner)
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